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The shrimp species Penaeus monodon is the main commodity of Indonesian aquaculture. One of the 
obstacles when cultivating tiger prawns is the attack of white spot disease (White Spot Syndrome Virus) 
which makes the quality and quantity of production decrease. One attempteffective for overcoming the 
white spot virus attack on shrimp, namely through the transfer of antiviral genes. Previous researchers 
carried out the transfer of antiviral genes to provide immunological effects so that they were resistant to 
pathogen attack and could prevent the death of tiger prawns. Destinationwriting article that is This study 
aims to determine the increase in resistance of tiger shrimp to Whispovirus that causes White Spot 
Syndrome through the transfer of antiviral genes. The type of research conducted is descriptive qualitative 
with a literature review method that discusses five focus studies, namely Whispovirus as a cause of White 
Spot Syndrome Virus (WSSV) disease in tiger prawns, tiger shrimp infected with White Spot Syndrome 
Virus, the use of PmAV antiviral genes in the treatment of Whispovirus , the mechanism of transfection of 
antiviral genes in the treatment of Whispovirus infection against tiger prawns, and changes in tiger shrimp 
resistance after insertion of antiviral genes. The conclusion obtained is that the addition of antiviral genes 
in tiger shrimp DNA can increase its resistance to Whispovirus. 
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Penaeus monodon or tiger shrimp is a 
type of shrimp which has high consumer 
value in global market commodities 
(Tirtadanu & Chodrijah, 2019). Tiger 
shrimp has been exported to Japan, Europe 
and America and is designated as the prima 
donna for non-oil exports (Sudarno et al., 
2014). Consumer demand is influenced by 
high protein content, which is on average 
149.00 ± 0.65 mg compared to the protein 
content of P. vanname which is only 101.19 
± 0.06 mg/gm (Narasimhan et al., 2013). 
The high level of consumer demand for 
Windu shrimp requires a direct capture 
process from their habitat as well as 
cultivation (Tjahjo et al., 2019). It makes 
tiger shrimp production must be developed 
consistently in order to meet domestic 
needs commercially and can improve the 
economy. 
The fact is Indonesia has experienced 
a decline in tiger shrimp cultivation due to 
environmental influences so that shrimp 
are not resistant to pathogens (Widanarni 
et al., 2013). The pathogen that often 
attacks tiger shrimp is the White Spot 
Syndrome Virus (Yanti et al., 2017). Based 
on Pantjara et al., (2010) the mortality of 
tiger shrimp is influenced by acidic pond 
conditions so that shrimp growth becomes 
slow, the body becomes soft and 
susceptible to disease and has the potential 
to die.  The pathogen that often attacks 
tiger shrimp is the White Spot Syndrome 
Virus (Yanti et al., 2017). The attack of tiger 
shrimp by WSSV pathogens will cause tiger 
shrimp self-defense resistance to decrease 
and can result in death in a short time, 
which is 6-11 days (Noviantoro et al., 
2017). Soetrisno in the journal (Rahma et 
al., 2014) tiger shrimp production 
decreased from 180.000 tons/year in 1995 
to 125.000 tons in 2000. Muliani et al,. 
(2017) stated that WSSV was the highest 
pathogen that attacks tiger shrimp in 
aquaculture areas, which was 27.2%. That 
issue made (Luo et al., 2003) conducted the 
first study with the transfer of the antiviral 
gene PmAV and the results showed that the 
transfer of antiviral genes could reduce the 
attack of WSSV pathogens on tiger shrimp. 
Parenrengi et al., (2019) also 
conducted research to increase resistance 
of tiger shrimp attacked by WSSV by gene 
transfer. The results showed that 
transgenic tiger shrimp had higher 
resistance (24.5%) to WSSV than non-
transgenic tiger shrimp. Based on the 
problem and several existing studies, it is 
expected that the transfer of antiviral genes 
can be used as a solution to the 
Whispovirus attack that causes White Spot 
Syndrome Virus (WSSV) in tiger shrimp. 
This study was conducted to determine the 
increase in resistance of tiger shrimp to 
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White Spot Syndrome Virus through 
antiviral gene transfer techniques, so could 




The research method used in this 
research was descriptive qualitative 
through literature review from various 
relevant sources. The number of literature 
used was 38 sources. Information was 
based on the opinions of identified experts 
and compared with the findings of previous 
studies. The focus of the studies discussed 
are: 1) Whispovirus as the Cause of White 
Spot Syndrome Virus (WSSV) in Windu 
Shrimp; 2) Windu Shrimp Infected with 
White Spot Syndrome Virus; 3) Utilization 
of PmAV Antivirus Gene in Handling 
Whispovirus; 4) Mechanism  of Antiviral 
Gene Transfection in Handling Whispovirus 
Infection against Windu Shrimp; 5) Changes 
in Shrimp Resistance After Insertion of 
Antivirus Genes. 
 
RESULTS AND DISCUSSION 
Whispovirus as the Cause of White Spot 
Syndrome Virus (WSSV) in Windu 
Shrimp 
Viruses exhibit some characteristics 
of living organisms when they attack a host 
cell, thus appearing between life and death. 
It has led biologists to claim that viruses 
have a gray area between life forms and 
biological substances. The body of the virus 
consists of a head and a tail, and in certain 
types of viruses there is an envelope or 
viral envelope composed of proteins and 
lipids to help regulate the virus entering 
the host (Campbell et al., 2010). 
White Spot Syndrome Virus 
(Whispovirus) is one of the pathogenic 
virus species that causes white spots in 
various Crustaceae hosts. This single virus 
belongs to the Whispovirus genus of the 
Nimaviridae family. The genetic material of 
the White Spot Syndrome Virus is double 
stranded DNA (dsDNA). Whispovirus  has 
virion morphology that are large and rod-
shaped or elliptical with dimensions of 
about 80-120 x 250-380 nm (Wang et al., 
2019). White Spot Syndrome Virus has a 
nucleocapsid structure surrounded by a 
trilaminar envelope and appears to have a 
tail at one point (Verbruggen et al., 2016). 
Therefore, the White Spot Syndrome Virus 
has a structural unit in the form of nuclei 
and large protein envelopes. 
Picture 1. Virus Structure 
Image source : (Verbruggen et al., 2016) 
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Study conducted by Suprapto & 
Kartika (2012) using the PCR method with 
the stages of extraction, amplification, and 
electrophoresis, the results obtained were 
that WSSV had a virion consisting of an 
envelope, nucleocapsid, and complement. 
The virion was 120 to 150 nm in diameter 
and 270 to 290 nm in length. Virion was 
spherical or bacillary in shape and has 
protrusions extending through the 
envelope and has an outer lipid bilayer 
membrane with a threadlike polar 
extension or tail at one point. The viral 
capsid was enveloped in a trilaminar 
envelope of regular symmetry to protect 
the nucleic acid which contained an 
isolated DNA-protein core (Rodriguez et al., 
2016). Structurally, the White Spot 
Syndrome Virus has a virion that contains a 
protein that encloses a nucleic acid. 
The researchers state dthat the 
protein in the White Spot Syndrome Virus 
plays a very large role in the virus 
penetration process, namely: when 
infecting host cells. The White Spot 
Syndrome Virus genome encodes a 
functional protein (Escobedo et al., 2008). 
Morphological identification shows 
that White Spot Syndrome Virus is a virus 
that has a lipid layer surrounding the 
nucleocapsid or called the envelope. Virus 
that has envelopes can be protected from 
host cell antigens. The envelope of the virus 
plays an important role in targeting the 
host cell to be infected (Sun et al., 2016). 
Hence, WSSV can recognize and infect host 
cells quickly because it has an envelope 
structure. 
 
Windu Shrimp Infected with White Spot 
Syndrome Virus 
Whispovirus became the cause of the 
infection of tiger shrimp with the 
characteristic of having white spots on the 
body of the shrimp species (figure 2). 
Figure 2. Appearance of white spots on shrimp shell 
Image source : (Yanti, Herliany, Negara, & Utami, 2017) 
White spot syndrome infection Virus 
(WSSV) can spread quickly from one 
shrimp to another. One of the factors that 
affect the speed of the spread of the virus is 
unfavorable sanitary conditions (Rahma et 
al., 2014).  
White Spot Syndrome Virus infects 
various cells in shrimp, both ectodermal 
and mesodermal and causes 
histopathological changes. These white 
spots can be found in almost all tissues in 
shrimp, namely gill epithelium, antennal 
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glands, hematopoietic tissue, nervous 
tissue, connective tissue, and intestinal 
epithelial tissue. In addition, the gills and 
stomach are also used as targets for this 
disease (Hidayani et al., 2015). 
Differences in the high level or not of 
infected shrimp indicate that there has 
been a multiplication of the virus in the 
shrimp body. It indicates that a shrimp 
with a heavy level of infection indicates 
that the virus in the shrimp body is 
replicating, while a light level indicates that 
the virus has just entered to infect the 
shrimp body. One of the studies for 
monitor the presence of White Spot 
Syndrome Virus in shrimp farming with the 
samples used were shrimp that are dead 
and positive for white spot disease with a 
high level of infection. The physical 
condition that can be seen is thin gills a and 
orange body (Suprapto & Kartika, 2012). 
Tiger shrimp is a species that is 
susceptible to infection with White Spot 
Syndrome Virus. Study conducted by 
Alifuddin et al., (2003) showed that each 
infected tiger prawn had a different 
response to Whispovirus. These differences 
were influenced by the structure of each 
different organ. The swimming legs of tiger 
shrimp were organs often affected by 
white spot disease because they were 
composed of subcuticular epithelial cells 
where the structure was easily infected. 
Cuticular epithelial cells were the most 
preferred site for Whispovirus and were  
the first site of virus entry(Hidayani et al., 
2015). 
The antennal gland was a vital organ 
of Crustaceae which played a role in 
maintaining the body's regulatory system 
in regulating H2O and Ca2+ homeostasis, 
maintaining hemolymph capacity, ion 
regulation, and osmotic and heavy metal 
excretion. Through the function that can be 
felt, it is very possible if the antennal gland 
became one of the centers for white spot 
disease. It is due to this organ has an 
important role in helping balance the 
osmotic levels of tiger shrimp (Hidayani et 
al., 2007). 
Based on study Rajendran et al., 
(2005) indicated that the White Spot 
Syndrome Virus was the most effective in 
attacking tiger shrimp through aqueous 
media and through oral inoculation. It 
occurred in tiger shrimp that was not 
resistant so that they can be infected by the 
White Spot Syndrome Virus through the 
gills. The results of the analysis showed 
that infected shrimp samples through 
water contaminated with Whispovirus 
could cause the virus to spread more 
widely. 
The condition of the body's defense 
or immunity of shrimp also greatly affects 
the sanitation of shrimp against virus 
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attacks. Mufidah & Koesharyani (2010) 
stated that White Spot Syndrome Virus 
infection is highly pathogenic in stressed 
shrimp condition. Shrimp defense 
mechanisms under stress conditions 
cannot prevent or stop the propagation of 
White Spot Syndrome Virus. Virus can 
quickly spread to various organs such as 
the heart, epidermis, muscles and digestive 
system, resulting in the death of tiger 
shrimp species (Mufidah & Koesharyani, 
2010). 
Utilization of PmAV Antivirus Gene in 
Handling Whispovirus 
The requirement for successful tiger 
shrimp cultivation is to produce organisms 
with guaranteed quality and resistance to 
pathogen attack. Transgenic technology 
with antiviral gene transfer is the best 
choice and a priority in increasing shrimp 
resistance to disease (Lante et al., 2015). 
PmAV antiviral gene transfection can 
increase tiger shrimp resistance. It 
happens because the PmAV antiviral gene 
can provide a non-specific form of body 
defense in shrimp. 
The PmAV gene is a gene that will be 
isolated from shrimp and used as a 
transfection medium. According to the 
results of cDNA readings, the antiviral gene 
PmAV has 170 types of amino acids 
(Parenrengi et al., 2009). The PmAV gene 
has an amino acid sequence from the 33rd 
to the 166th sequence which has similarity 
to the Crustaceae lectin C-type gene which 
can be used as antimicrobial peptides 
(AMPs) consisting of 15-100 amino acids 
(Tassanakajon et al., 2011). The PmAV 
gene is controlled by an antiviral promoter 
called ProAV. ProAV in the world of 
transgenic technology is the main key to 
success, so the promoter provided can only 
be isolated from tiger shrimp organisms 
without any microsatellite sequences. 
Transfer of the PmAV gene to the 
embryo began with the isolation of the 
plasmid in the ProAV-PmAV gene. The 
plasmid used was Plasmid DNA Isolation 
(Vivantis). The PmAV gene that had been 
expressed was then analyzed using the RT-
PCR technique (Parenrengi et al., 2011). 
Based on Parenrengi et al., (2009) 
this isolation process was carried out by 
researchers and shrimp farmers as the first 
step in the gene transfer process with the 
aim of getting shrimp species that have 
high resistance. This isolation process was 
carried out to determine the level of 
sequence similarity with the anti-virus 
genes in the gene bank and then proceed 
with analysing the nucleotide sequences to 
confirm the correctness of the anti-virus 
genes that had been isolated before 
transfection to the embryo. Explained that 
the isolation of the plasmid in the PmAV 
gene played an active role in responding to 
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WSSV virus infection which was useful in 
controlling disease in shrimp. It occurs due 
to the PmAV gene can form a non-specific 
defense in shrimp. 
Immunostimulant is an example of an 
alternative that is guaranteed safe and 
inexpensive to overcome the presence of 
pathogens such as viruses. 
Immunostimulant is derived from 
polypeptide nucleotides commonly 
referred to as polysaccharides. Examples 
that can be found is polysaccharides such 
as extraction from Saegassum polycystum 
which is useful for reducing White Spot 
Syndrome Virus (WSSV) attacks on tiger 
shrimp (Polycystum monodon). 
Information on amino acid fragments was 
a translation product of the results of PCR 
cuts is very important in studying the 
sequence and types of amino acids to form 
a functional domain as WSSV. C-type lactin 
is a protein with a very important role to 
build non-specific innate 
immunostimulants in invertebrates and is 
efficient in reducing viral and bacterial 
attacks (Ekawati et al., 2012). 
C-type lectin is divided into three 
families, namely selectins, collectins, and 
endocytic lectins. Several research results 
showed that C-type lectins were able to 
reduce WSSV attacks experienced by tiger 
shrimp (Supriatna., 2015). The C-type 
lectin in the PmAV gene sequence has an 
amino acid length of 126 with two sulfides 
and five tryptophan. Amino acid translation 
will begin with the ATG sequence called the 
start codon and end with the TAA sequence 
as the final signal of the antiviral gene 
PmAV. C-type lectins can enter cells 
through endocytosis and form an immune 
system to neutralize pathogens in the form 
of virus (Supriatna et al., 2014). 
Mechanism of Antiviral Gene 
Transfection in Handling Whispovirus 
Infection against Tiger Shrimp 
The PmAv gene is a gene that plays an 
active role in responding to infection 
caused by the White Spot Syndrome Virus 
(WSSV). This gene plays a role in 
controlling viral diseases in tiger shrimp 
because the PmAV gene can form a non-
specific defense system against tiger 
shrimp. The mechanism of insertion of the 
PmAV antiviral gene against tiger shrimp 
was carried out by transfection technique. 
This technique was used because the gene 
transfection process was carried out on 
eggs or embryos in micro-sized tiger 
shrimp. The transfection mechanism 
began with the isolation of the promoter 
along with the PmAV gene taken from tiger 
shrimp which were resistant to White Spot 
Syndrome Virus (WSSV). The process was 
carried out using the PCR (Polymerase 
Chain Reaction) method. 
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Parenrengi et al., (2009) in their 
study said that the isolation mechanism of 
the PmAV gene that is an antiviral gene 
utilizes cDNA will function as a DNA 
template. This PmAV gene isolation 
process used two specific primers that 
have been made based on the sequences 
that have been accessed from the Gene 
Bank which has the patent invention 
number AY302750.1. The two primers that 
had been used in the isolation and 
characterization process are ORFPmAV-F 
5'-TAG TGC ATG CAT ATG GGTCAT ACA 
ATC CTA-3' and also primer ORFPmAV-R 
5'-CTG TCT CGA GCT ATG TGT CCT GCT 
TTC ACA -3'. The target of this fragment is 
513 bp containing the start codon as well 
as the end codon. The two primers had 
been equipped with restriction sites that 
act as enzymes, namely -TGC ATG CAT on 
primer  ORFPmAV-F 5’-TAG TGC ATG CAT 
ATG GGT CAT ACA ATC CTA-3’ and also  
TCT CGA GCT on primer ORFPmAV-R 5’ 
and each of these restrictions is SphI and 
XhoI. 
Study conducted by Parenrengi et al., 
(2009) on the isolation and 
characterization of antiviral genes used 
1mg of cDNA as a template for the PCR 
process for the Pure Taq RTG-PCR Beads 
kit (GE Healthcare, United State American), 
and after that 1 L of primer was mixed. 
forward and reverse then added sterile 
water to fill 25 L. This isolation and 
characterization process was carried out 
using the PCR technique where the PCR 
mechanism was carried out at a pre-
denaturing temperature of 9400C within 2 
minutes. The 9400C denaturation process 
used 35 cycles of denaturing in 30 seconds, 
the 600C annealing process in 30 seconds, 
the 7200C extension process in 45 seconds 
and the final extension process at 7200C in 
seven minutes and temporary storage at 
400C. After isolation of the PmAV gene, a 
successful isolation test would be carried 
out. The target gene which is the result of 
isolation in PCR will be electrophoresed on 
agarose gel with a concentration of 1%. 
The use of this electrophoresis test aimed 
at showing the DNA strands that have been 
formed on the electrophoresis gel. 
Parenrengi et al., (2014) in their 
study explained that the number of amino 
acids in the isolated antiviral gene 
amounted to 170 types of amino acids seen 
from the cDNA sequence. The 33rd amino 
acid sequence to the 166th amino acid has 
the same gene with the C-type lectin group 
in Crustaceans which supports the 
increase in tiger shrimp resistance. The 
WSSV anti-virus gene obtained from the 
isolation would be carried out by gene 
transfection to tiger shrimp eggs. The 
results of the isolation of plasmid DNA 
obtained from the Pro-PmAV gene in 
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recombinant bacteria were carried out by 
using one of the plasmid DNA isolation kits 
(vivantis). The success rate of isolation 
from plasmids was carried out by detecting 
the presence of the promoter and the 
PmAV gene present in the plasmid DNA 
which was seen using the PCR technique as 
well as by measuring the concentration of 
plasmids that had been used on a UV-VIS 
spectrophotometer. Parenrengi et al., 
(2011) was coducted checking the 
concentration of plasmid DNA needs to be 
done because plasmid DNA functions or 
acts as a parameter or one of the 
benchmarks in the effectiveness of PmAV 
gene transfer into tiger shrimp embryos. 
The success rate of isolation from plasmids 
was carried out by detecting the presence 
of the promoter and the PmAV gene 
present in the plasmid DNA which was 
seen using the PCR technique as well as by 
measuring the concentration of plasmids 
that had been used on a UV-VIS 
spectrophotometer. Checking the 
concentration of plasmid DNA needs to be 
done because plasmid DNA functions or 
acts as a parameter or one of the 
benchmarks in the effectiveness of PmAV 
gene transfer into tiger shrimp embryos. 
The process of transfection of the 
PmAV gene which is an antiviral gene 
refers to a transfection solution, namely 
jetPEI solution. Study by (Parenrengi et al., 
2011) was conducted by spawning tiger 
shrimp eggs that had been fertilized and 
had been propagated using concentrates. 
Eggs that had a concentration of 2 mL was 
transferred into a petri dish. The 
concentration of plasmid DNA with 
different treatments, namely 5 g, 10 g, and 
also 15 g was mixed with 8 L (7.8 mM) 
jetPEI solution, where each treatment was 
mixed with 150 mM NaCl solution. Plasmid 
DNA was mixed with 200 L jetPEI 
transfection solution and transfected into 
tiger prawn egg concentrate which has 
been provided in a petri dish. The embryos 
were not transfected using plasmid DNA 
and transfection solution with the aim of 
controlling the treatment. Each mixture in 
this treatment was incubated at room 
temperature for 50 minutes. After 
incubation, they were transferred to 2.5 
liter jars filled with sterilized seawater and 
equipped with aeration to assist the 
hatching process. Sampling was carried out 
after the embryos hatched for the purpose 
of analyzing the genome of DNA and cDNA 
expressing the PmAV gene. The results of 
the hatchery were then maintained and 
reproduced to determine the effect of the 
sample on the post-larval development of 
tiger shrimp and to see the level of 
resistance of tiger shrimp to WSSV disease. 
The following are the survival results 
obtained from study conducted by 
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(Parenrengi et al., 2011). Based on the 
graph, it can be seen that there is an 
increase in survival although it is not so 
significant that the difference in the 
concentration of plasmid DNA would not 
harm tiger shrimp embryos.  
Study by Paranrengi et al., (2009) 
conducted a detection test on one of the 
genomic DNA and the PmAV gene as a gene 
that expressed antivirals through the PCR 
technique. Based on the results of the 
study, it was found that embryos that had 
been transfected with antiviral genes were 
positive for carrying the PmAV antiviral 
gene that was resistant to WSSV disease 
and in embryos that were not transfected 
with, the PmAV antiviral gene did not carry 
the antiviral gene. The presence of this 
antiviral gene can be detected and 
indicated its presence in DNA fragments 
located at a position of about 520 bp. Hence 
it can be seen that the transfection of the 
PmAV gene in the embryo indicates the 
success of the transfection process. 
Based on the results of the DNA 
genome test in a study conducted by 
Parenrengi et al., (2011), in the DNA of 
tiger shrimp there was a positive PmAV 
gene in all samples starting from 
concentrations of 5 g and also at the sample 
concentrations of 10 and 15 g. These 
results indicate the success of transfection 
of the PmAV gene, which is the PmAV gene, 
to tiger shrimp at certain concentrations. 
Level of success from the process of 
isolation, characterization, and also the 
process of transferring the PmAV antiviral 
gene to tiger shrimp is one of the first steps 
to obtain tiger shrimp that is resistant to 
WSSV disease. 
Parenrengi et al., (2014) In the study, 
it was stated that gene transfer or PmAV 
gene transfection of tiger shrimp that 
produced transgenic tiger shrimp showed 
a higher level of resistance, namely 24.5% 
compared to tiger shrimp without PmAV 
gene transfection. It indicates that gene 
transfection is one of the suitable 
techniques in increasing tiger shrimp 
resistance. 
Changes in Resistance of Tiger Shrimp 
After Antivirus Gene Insertion Gen 
Infections caused by WSSV caused a 
cumulative mortality rate that reached 
100% in the first 3-10 days after an 
indication of this virus outbreak arouse 
(Liu et al., 2009). It was due to WSSV 
provoked severe nuclear hypertrophy as 
well as DNA damage (Encinas-Garciaet al., 
2019). Shrimp belonging to the Crustaceae 
group have minimal information regarding 
the increase in their resistance at the 
molecular level. Several studies have found 
that there were genes that code for 
antimicrobials thus providing new 
opportunities to increase shrimp 
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immunity against pathogens (Parenrengi., 
2010). 
Various studies have been carried out 
on viral infection pathways and the shrimp 
immune system. These studies studied the 
state of the intracellular environment of 
shrimp as a host and its interaction with 
WSSV for 12 days after shrimp were 
challenged by WSSV. It provided an 
opportunity to compare, through 
transcriptome analysis, gene expression in 
shrimp that survived WSSV infection with 
healthy shrimp, to promote a better 
understanding of the interaction between 
host and virus (Mohd & Bhassu, 2019). 
Hence, considering the importance of tiger 
shrimp as aquaculture commodities that 
were cultivated to meet food needs, further 
understanding of genes that function as 
antivirals is needed. The PmAV gene as an 
antiviral in Penaeus monodon was proven 
to increase tiger shrimp resistance, 
especially to Whispovirus that causes 
White Spot Disease. It increased in shrimp 
resistance to WSSV was expected to bring 
progress in tiger shrimp cultivation. 
Based on study conducted by 
Parenrengi (2010) the difference in 
resistance of transgenic and non-
transgenic shrimp to WSSV was seen from 
the survival rate. Transgenic shrimp were 
shrimp that had been transfected with the 
PmAV gene as an antiviral. Transgenic 
shrimp showed a higher immune response 
than non-transgenic shrimp. 
The transgenic shrimp that were 
challenged with WSSV in three replicates 
showed a higher survival rate than non-
transgenic shrimp and shrimp without the 
WSSV challenge. The study conducted by 
Parenrengi (2010) provided information 
that the concentration of the given virus 
would affect the survival of shrimp, 
especially in non-transgenic shrimp. This 
transgenic (GMO) technology provided 
effectiveness that can be applied to tiger 
shrimp farmers. It was due to the virus 
infection that caused WSSV disease could 
be controlled since tiger shrimp were in the 
form of larvae. Transgenic shrimp are more 
agile than non-GMO shrimp. It proves that 
this antiviral gene transfer technique 
indicates success in producing shrimp that 
are resistant to WSSV. External factors that 
needed to be considered so that shrimp 
was not susceptible to WSSV was water 
quality. The water quality in question was 
salinity which affectted its osmoregulation 
ability.  
Based on Rahma (quoted in Amrillah 
et al., 2015) tiger shrimp reared at 30‰, 
salinity showed lower WSSV outbreaks 
compared to 10 ‰ salinity, 15‰, 20‰, 
and 25 ‰. Salinity affects the immune 
response shown by tiger shrimp, if the 
salinity was low it would cause the immune 
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The addition of antiviral genes in 
tiger shrimp DNA can increase its 
resistance to Whispovirus. The antiviral 
gene was isolated and then transfected into 
tiger shrimp embryos so that the embryo 
carried the antiviral gene in its DNA. The 
result of transfection was shrimp with a 
level of resistance to  WSSV is quite high. 
The PmAV antiviral gene provided an 
immunological impact that was more 
resistant to pathogen attack and had a 
positive impact on the viability of tiger 
shrimp so that it could be used as a solution 
to prevent the death of tiger shrimp. 
The antiviral gene transfer method 
could reduce the level of aquaculture losses 
in large numbers and also provide an 
increase in tiger shrimp production. This 
article mainly reviews aspects of the 
impact of WSSV virus microorganisms. In 
addition, in seeing the success of 
cultivation, it is necessary to pay attention 
to other factors such as the tiger shrimp 
environment, feeding and also 
microorganisms other than WSSV. 
Therefore, the suggestion for researchers 
and other authors was to develop and 
study other methods that are more 
effective in handling WSSV virus infection 
in tiger shrimp. 
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